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(7) ABSTRACT

This assembly of a trim part of thermoplastic material for a
motor vehicle with another part having a thin portion of
thermoplastic material is such that the thin portion presents
through orifices and the melting of the trim part together
with the thin portion is localized solely at the outlines of the
through orifices. In the assembly method, the melting of
material is obtained by welding, by means of tangential
vibrations of a bit in an ultrasound frequency range. The
tangential vibrations are applied to the thin portion of the
other part so as to form at least one through orifice in said
part and so as to cause melting of said part together with the
trim part at the outline of the orifice.

16

L 10

DO I 5000)
I IO TSI T IIIL4 .

<
22

-

12



Patent Application Publication May 19, 2005 US 2005/0104389 A1

18

\Al

16

Fig. 1

10
o s /§/§> >
12
22 12 10
)/
7 7
7 7
7 4ap ~ qap
=] qap
qap 77 29 D
. q83p / =]
Fig. 2 =1y =p
/ - 2
2 _ 4




US 2005/0104389 Al

ASSEMBLY COMPRISING A TRIM PART FOR A
MOTOR VEHICLE AND ANOTHER PART
SECURED TO THE TRIM PART BY MELTING
MATERIAL, AND A METHOD OF ASSEMBLING
THE PARTS

[0001] The present invention relates to an assembly of a
trim part of thermoplastic material for a motor vehicle and
another part having a thin portion of thermoplastic material
secured to the trim part by melting material, and the inven-
tion also relates to a method of assembling the two parts.

BACKGROUND OF THE INVENTION

[0002] In the state of the art, various methods are already
known for assembling two parts made of thermoplastic
material, in particular by heat-sealing tongues, by riveting,
and by spot welding.

[0003] When one of the assembled parts is a trim part,
those methods can lead to problems because of shrink marks
appearing on the outside face of the trim part, particularly
when said trim part is of small thickness.

[0004] Indeed, firstly, spot welding leads to a puddle of
molten material in the thickness of the trim part, and when
this puddle of molten material solidifies, a shrink mark
appears in the outside face.

[0005] Secondly, riveting and heat-sealing tongues require
the trim part to have ribs, and they too lead to shrink marks
in the outside surface.

OBJECTS AND SUMMARY OF THE
INVENTION

[0006] A particular object of the invention is to remedy
that drawback by providing an assembly of a trim part made
of thermoplastic material for a motor vehicle and another
part having a thin portion of thermoplastic material secured
to the trim part by melting material, in which the outside face
of the trim part does not include any shrink marks.

[0007] To this end, the invention provides an assembly of
a trim part of thermoplastic material for a motor vehicle and
another part having a thin portion of thermoplastic material
secured to the trim part by melting material, wherein the thin
portion presents through orifice and wherein the melting of
the trim part with said thin portion is localized solely at the
outlines of the through orifices.

[0008] The term “thin portion” is used to designate a
portion of thickness lying in the range 0.5 millimeters (mm)
to 4.5 mm, and preferably in the range 1 mm to 3 mm.

[0009] Since the melting of the two parts is localized
solely at the outlines, no puddle of molten material is formed
during the assembly operation, which means that the melting
is sufficiently discrete to ensure that no shrink marks form in
the outside face of the trim part.

[0010] An assembly of the invention may also include one
or more of the following characteristics:

[0011] the trim part is a bodywork part;

[0012] the trim part is a bumper skin;

[0013] the other part is a support part for a functional
member;
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[0014] the functional member is a sensor, in particu-
lar an ultrasound sensor; and

¢ other part constitutes reinforcement, in
0015] the other part titut fi t
particular reinforcement for a bumper overrider.

[0016] The invention also provides a method of assem-
bling a trim part of thermoplastic material for a motor
vehicle with another part having a thin portion of thermo-
plastic material, assembly being performed by melting mate-
rial by welding by means of tangential vibrations of a bit in
an ultrasound frequency range, wherein the tangential vibra-
tions are applied to the thin portion of the other part so as to
form at least one through orifice in said part and so as to melt
said part together with the trim part at the outline of said
orifice.

[0017] Optionally, in this assembly method, vibrations are
generated at a distance from the thin portion in a direction
that is normal to said thin portion, and then the vibrations
generated in the normal direction are transformed into
vibrations tangential to said thin portion, and the tangential
vibrations are applied to a small zone of the trim part.

[0018] Thus, not only does the method of the invention
make it possible to avoid shrink marks by performing
ultrasound welding tangentially, but it also makes it possible
to weld parts that are difficult of access because of their
environment, since it requires access to the part for welding
only in a direction that is perpendicular to the weld plane.

[0019] An assembly method of the invention may also
include one or more of the following characteristics:

[0020] the method uses a sonotrode having an exci-
tation end, at least one vibration end, and a body
connecting the excitation end to the vibrating end
and shaped so as to transform periodic motion
imparted to the excitation end in an excitation direc-
tion into periodic motion of the vibrating end in a
vibration direction perpendicular to the excitation
direction;

[0021] the sonotrode used possesses two vibrating
ends disposed in such a manner that the sonotrode is
tuning-fork shaped; and

[0022] the two vibrating ends of the sonotrode leave
sufficient space between them to leave room to pass
a portion projecting from the other part, e.g. a sensor
support.

BRIEF DESCRIPTION OF THE DRAWING

[0023] The invention will be better understood on reading
the following description given purely by way of example
and made with reference to the accompanying drawing, in
which:

[0024] FIG. 1 is a diagram of two parts made of thermo-
plastic material being welded together by the method of the
invention;

[0025] FIG. 2 shows the appearance of a weld between
two thermoplastic material parts welded together by the
method of the invention; and

[0026] FIG. 3 is a diagrammatic view of the inside face of
a trim part of an assembly of the invention.
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MORE DETAILED DESCRIPTION

[0027] FIG. 1 shows a first part 10 that is thin and made
of thermoplastic material being welded to a second part 12
of thermoplastic material by means of the method of the
invention, welding being implemented by local application
of vibrations in an ultrasound frequency range to the first
part 10 by means of a bit 14.

[0028] The bit is secured to a sonotrode 16 having an
excitation end 18, a vibrating end 20 carrying the bit 14, and
a body 21 connecting the excitation end to the vibrating end,
and shaped to transform periodic motion designated by
reference V1 that is imparted to the excitation end 18 in an
excitation direction that is substantially normal to the first
part 10, into periodic motion V2 of the vibrating end 20 in
a direction of vibration that is perpendicular to the excitation
direction.

[0029] Thus, in the method of the invention:

[0030] wvibrations V1 are generated in the excitation
end 18, and thus at a distance from the first part 10,
and in a direction that is normal to said first part 10;

[0031] these normal vibrations V1 are transformed
into vibrations V2 that are tangential to the first part
10; and

[0032] these tangential vibrations V2 are then applied
by means of the bit 14 to a small zone of the first part
10.

[0033] These tangential vibrations V2 form through ori-
fices in the part 10, and lead to melting 22 of this part 10
together with the trim part 12 around the outlines of the
orifices. This melting 22 does not lead to shrink marks in the
outside surface of the second part 12. It is important to avoid
shrink marks in this type of part 12 since it often constitutes
a piece of bodywork, or more particular a bumper skin.

[0034] In general, the first part 10 is a support part for a
functional member. In the example shown, the functional
member is an ultrasound sensor 24.

[0035] In order to ensure that the sensor does not get in the
way of welding, the sonotrode 16 that is used possesses two
vibrating ends 20 that are disposed in such a manner that the
sonotrode is shaped like a tuning fork.

[0036] These two vibrating ends 20 leave sufficient space
between them to allow the sensor 24 to pass.

[0037] The sonotrode 16 can thus engage the first part 10
perpendicularly so as to perform tangential welding without
being hindered by the sensor 24.

[0038] FIG. 2 shows an assembly constituted by a body-
work part 12 made of thermoplastic material for a motor
vehicle and a thin part 10 made of thermoplastic material.
More particularly, the assembly is constituted by a bumper
skin 12 of thermoplastic material and by a sensor support
part 10.

[0039] The sensor support part 10 is welded to said
bumper skin by implementing the method of the invention.

[0040] FIG. 2 shows the shape taken by the weld when
welding using the method of the invention.
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[0041] FIG. 3 is a diagrammatic view of the inside face of
the trim part 12. There can be seen therein the outlines 26
that correspond to the outlines of the through orifices where
said trim part 12 has melted together with the part 10.

[0042] Naturally, the embodiment described above is not
limiting in any way and could be modified in any desirable
manner without thereby going beyond the ambit of the
invention.

What is claimed is:

1. An assembly of a trim part of thermoplastic material for
a motor vehicle and another part having a thin portion of
thermoplastic material secured to the trim part by melting
material, wherein the thin portion presents at least one
through orifice and wherein the melting of the trim part with
said thin portion is localized solely at the outlines of the
through orifice.

2. An assembly according to claim 1, in which the trim
part is a bodywork part.

3. An assembly according to claim 1, in which the trim
part is a bumper skin.

4. An assembly according to claim 1, in which the other
part is a support part for a functional member.

5. An assembly according to claim 4, in which the
functional member is a sensor, in particular an ultrasound
Sensor.

6. An assembly according to claim 1, in which the other
part constitutes reinforcement, in particular reinforcement
for a bumper overrider.

7. A method of assembling a trim part of thermoplastic
material for a motor vehicle with another part having a thin
portion of thermoplastic material, assembly being performed
by melting material by welding by means of tangential
vibrations of a bit in an ultrasound frequency range, wherein
the tangential vibrations are applied to the thin portion of the
other part so as to form at least one through orifice in said
part and so as to melt said part together with the trim part at
the outline of said orifice.

8. An assembly method according to claim 7, in which
vibrations are generated at a distance from the thin portion
in a direction that is normal to said thin portion, and then the
vibrations generated in the normal direction are transformed
into vibrations tangential to said thin portion, and the
tangential vibrations are applied to a small zone of the trim
part.

9. An assembly according to claim 8, using a sonotrode
having an excitation end, at least one vibration end, and a
body connecting the excitation end to the vibrating end and
shaped so as to transform periodic motion imparted to the
excitation end in an excitation direction into periodic motion
of the vibrating end in a vibration direction perpendicular to
the excitation direction.

10. An assembly according to claim 9, in which the
sonotrode used possesses two vibrating ends disposed in
such a manner that the sonotrode is tuning-fork shaped.

11. An assembly according to claim 10, in which the two
vibrating ends of the sonotrode leave sufficient space
between them to leave room to pass a portion projecting
from the other part, e.g. a sensor support.
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